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,Q WKH LQWURGXFWLRQ RI WKH SDSHU WKH XQFRQYHQWLRQDO W\SH RI UDLOZD\ VXSHUVWUXFWXUH VR FDOOHG EDOODVWOHVV WUDFN LV EULHIO\
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UHOLDEOH RSHUDWLRQ RI UDLO OLQHV WKDW IURP WKH WHFKQLFDO SRLQW RI YLHZ PHDQV VDIHU DQG PRUH VWDEOH PRYHPHQW RI
YHKLFOHVRQWKHUDLOV




EH FKDUDFWHUL]HG E\ LQFUHDVLQJ D[OH ORDGV7KHVH D[OH ORDGV WRJHWKHUZLWK LQFUHDVLQJ VSHHGV RI WUDLQ VHWV DQG WKH
H[LVWHQFHRIVSOLFLQJWUDFNFDXVHGVWURQJVKRFNVWRWKHUDLO WKDWZDVXQDEOHWRUHVLVWUHSHDWHGKLJKORDGLQJZLWKRXW
DQ\ IDLOXUHV RI WUDFN JHRPHWU\ 7KLV UHVXOWHG LQ ORZHU RSHUDWLRQDO UHOLDELOLW\ DQG VDIHW\ %HVLGHV WKLV ZLWK WKH
JURZLQJLQWHQVLW\RIRSHUDWLRQWKHUHZDVWKHFRQVWDQWUHTXLUHPHQWRIPLQLPL]DWLRQRIWLPHUHTXLUHPHQWVIRUWKHOLQH
H[FOXVLRQDQG WKXVRSHUDWLRQDO LQWHUUXSWLRQV ,W LVREYLRXV WKDW WKHVH UHTXLUHPHQWVZHUHEDVHGRQ WKH IDFW WKDW WKH












KDYH WKH DSSURSULDWH GLPHQVLRQV KLJK XVDELOLW\ KLJK HQYLURQPHQWDO FRPSDWLELOLW\ DQG ORZ LQYHVWPHQW DQG
RSHUDWLRQDO FRVWV ,W LV REYLRXV WKDW WKH IXUWKHU WHFKQLFDO DQG HFRQRPLFDO GHYHORSPHQW RI UDLOZD\ KDV WR EH
VWDQGDUGL]HGGHSHQGLQJRQWKHRSHUDWLRQDOVSHHGRIWKHOLQH
7KH FODVVLF UDLOZD\ VXSHUVWUXFWXUHSURYHG WREH HIILFLHQW KDYLQJEHHQ XVHG IRUPDQ\GHFDGHV ,W KDV W\SLFDOO\
SURYLGHGUHODWLYHO\ ORQJHUXVDELOLW\SHULRG7KHUDLOZD\FDQEHFRQVLGHUHGFODVVLF LI WKH³IORDWLQJ³UDLOVNHOHWRQ LV
SODFHGLQJUDYHO,QWKHFDVHRIKLJKRSHUDWLRQDODQGD[OHORDGDQGDWWKHVDPHWLPHDGRSWLRQRIKLJKOLQHVSHHGVZH
FDQ REVHUYH LWV OLPLW SRVVLELOLWLHV WKH DELOLW\ WR JXDUDQWHH D VDIH HFRQRPLFDO DQG UHOLDEOH UDLOZD\$V DUHVXOW RI
WUDQVSRUWDWLRQ ORDG WKHJUDLQVRI WKH WUDFNEDOODVWDUHPRYHGDQGVXEVHTXHQWO\ VRFDOOHGZKLWHJUDYHO LVSURGXFHG
JUDYHO IULFWLRQZHDU ,Q WKLVZD\ WKH WUDFNJHRPHWU\ LVGHJUDGHG7KHÄIORDWLQJ³SODFHPHQWRI WKH WUDFNVNHOHWRQ






,W LV HQRXJK ZKHQ WKH ZHDNHVW SDUW RI WKH UDLO VXSHUVWUXFWXUH LH WUDFN EDOODVW LV UHSODFHG E\ DPRUH VXLWDEOH
FRPSRQHQW WKDW GRHV QRW VKRZ DQ\ HODVWLF DQG SODVWLF EHKDYLRXU ,Q WKLV ZD\ WKH QHZ V\VWHP LV HQULFKHG LQ
DGYDQWDJHVRIORQJWHUPSDVVHQJHUFRPIRUWDQGORZHUPDLQWHQDQFHDQGH[FOXVLRQFRVWVIRUWKHUDLOURXWHPDQDJHU





WKH DLP RI VHUYLFH OLIH DQG IXQFWLRQDOLW\ H[WHQVLRQ DQG PLQLPL]DWLRQ RI WLPH DQG PDLQWHQDQFHDQG ILQDQFLDO
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UHTXLUHPHQWVIRUPDLQWHQDQFHDFWLYLWLHV,QFRQWUDVWWRWKHFODVVLFVXSHUVWUXFWXUHZKHUHWKHWUDFNVNHOHWRQLVSODFHG
LQWKHJUDYHOUDLOEHGWKHUHLVQREDOODVWUDLOEHGLQWKHEDOODVWOHVVWUDFNVWUXFWXUH7KHUDLOEHGIOH[LELOLW\LVSURYLGHGE\






7KH EDOODVWOHVV WUDFN VWUXFWXUH DV ZHOO DV WKH FODVVLF VXSHUVWUXFWXUH VHUYHV IRU URXWLQJ RI UDLO YHKLFOHV DQG IRU
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
)LJ&RQVWUXFWLRQRIEDOODVWOHVVWUDFN±VOHHSHUVLQFRQFUHWHSODWH
7KH QHFHVVDU\ TXDOLW\ RI UDLOZD\ UHTXLUHV PHHWLQJ SUHVFULEHG FRQGLWLRQV GXULQJ WKH FRQVWUXFWLRQ RI UDLO
VXSHUVWUXFWXUH DV ZHOO DV VXEVWUXFWXUH 7KH EDOODVWOHVV WUDFN VXSHUVWUXFWXUH PXVW EH SODFHG RQ DVWUXFWXUH ZLWK
PLQLPDO VWUDLQ RSWLPDOO\ QR VWUDLQ7KLV UHTXLUHPHQW FDQEH IXOILOOHGE\ DSSO\LQJ JRRGTXDOLW\PDWHULDOVZLWKLQ
REVHUYHGZRUNLQJSURFHGXUHVLQWKHFRQVWUXFWLRQSURFHVVHVRIDOOVWUXFWXUDOSDUWV
7KHEDOODVWOHVVWUDFNVWUXFWXUHFDQDOVREHLQIOXHQFHGE\WKHSODFHRIHPEHGGLQJ7KHVL]HRIWKHILQDOVWUXFWXUDO
VWUDLQ LQIOXHQFHV WKH UDLOZD\ VWUXFWXUH OHDVW RQ EULGJHV DQG LQ WXQQHOV 7KH EDOODVWOHVV WUDFN FRQVWUXFWLRQ RQ
HDUWKZRUN UHTXLUHVFRQVWUXFWLQJPXOWLOD\HU VWUXFWXUHVZLWK VWLIIQHVV LQFUHDVLQJGRZQ WR WRS LQ WKH VWUXFWXUHGXH WR
GHIRUPDWLRQ SURSHUWLHV RI XVHG VRLOV DQG VXEJUDGH VRLOV 7KDW LV ZK\ WKH EDOODVWOHVV WUDFN VWUXFWXUH LV IRUPHG E\
VHYHUDOVWUXFWXUDOOD\HUVWKDWFDQEHFKDUDFWHUL]HGE\VWDWLFVWUDLQPRGXOXV)LJ
$VXEVWDQWLDOUHDVRQIRUXQFRQYHQWLRQDOVXSHUVWUXFWXUHFRQVWUXFWLRQLVWKHIDFWWKDWE\LWVHVWDEOLVKPHQWDKLJKUDLO






x /RZHU LQYHVWPHQWFRVWVXVLQJPRUHFRQYHQLHQWSDUDPHWHUVRI URXWLQJSRVVLEOHKLJKHUFDQW WKDWDUH UHODWHG WR


























FODVVLF VXSHUVWUXFWXUH %DG TXDOLW\ ZRUNV EHFRPH HYLGHQW LPPHGLDWHO\'XH WR WKLV UHDVRQ LQ WKH SURFHVV RI UDLO
VXSHUVWUXFWXUHHVWDEOLVKPHQWNQRZKRZDVZHOODVKLJKO\TXDOLILHGVWDIIDUHUHDOO\LPSRUWDQWQRWRQO\LQWKHSURFHVV
RIEDOODVWOHVV WUDFNHVWDEOLVKPHQWEXWDOVRFRQFHUQLQJ WKHEX\HU FRQVLVWHQWDQGDFFXUDWHGHILQLWLRQRIFRQGLWLRQV
HIILFLHQWVXSHUYLVLRQDQGSURSHUEXLOGLQJDSSURYDO
$SSOLFDWLRQRIWKHEDOODVWOHVVWUDFNLQWKH6ORYDNUHSXEOLF
7KH ILUVW DSSOLFDWLRQ RI WKH XQFRQYHQWLRQDO UDLOZD\ VXSHUVWUXFWXUH ZDV WKH EDOODVWOHVV VWUXFWXUH RI WKH W\SH






WUDFNGHVSLWH WKH IDFW WKH OLQHZDVQHLWKHU VSHHGQRU KLJKVSHHG OLQHZKHUHEXLOGLQJEDOODVWOHVV WUDFN LV RI D KLJK
SULRULW\ ZDV  WKH SURMHFW RI WKH QHZ UDLO WXQQHO 7XUHFNê YUFK EXLOW DIWHU  \HDUV LQ WKH ä65 FRQGLWLRQV 7KH
GHVLJQHUVKDGWRFRQVLGHUWKHIDFW WKDW LQFDVHRIQHFHVVDU\PDLQWHQDQFH ODWHUUHSDLURUUHFRQVWUXFWLRQZRUNVWKHLU
UHDOL]DWLRQPD\EHFRPHFRPSOLFDWHG'XHWRWKHUHGXFWLRQRIDPRXQWRIURFNH[FDYDWHGIURPWKHWXQQHOSURILOHWKH




7KH FRQVWUXFWLRQRI WKHGRXEOHWUDFNHG WXQQHO7XUHFNê YUFKZDV DSDUW RI WKHPRGHUQL]DWLRQRI WKH OLQH LQ WKH
NPORQJVHFWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFHWKDWZDVUHDOL]HGIURP6HSWHPEHUWR0D\7KH
FRQWUDFWRURI WKHUHVSHFWLYH OLQHVHFWLRQZDV WKHDVVRFLDWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFH OHGE\ WKH
FRPSDQ\2+/ä6DV%UQR7KHPHPEHUVRIWKHDVVRFLDWLRQZHUHWKHFRPSDQLHV6NDQVND6.DV9iKRVWDY±
6.DV'RSUDVWDYDVDQG(OWUDVUR






7KH UDLOZD\ VXSHUVWUXFWXUH LQ WKH WXQQHO ZDV GHVLJQHG DV WKH XQFRQYHQWLRQDO EDOODVWOHVV VXSHUVWUXFWXUH 7KH
EDOODVWOHVVVXSHUVWUXFWXUHZDVGHVLJQHGDVPHQWLRQHGSUHYLRXVO\WRUHGXFHWKHDUHDRIWKHFURVVH[FDYDWLRQDQGDOVR
GXH WR GXUDELOLW\ DQG IL[DWLRQ RI WKH UDLO SRVLWLRQ DQG LWV PLQLPDO PDLQWHQDQFH LQ RSHUDWLRQ 7KH FRQVWUXFWHG
EDOODVWOHVV WUDFN LV WKH5+('$V\VWHPSURYHQE\ ORQJWHUPSUREOHPIUHHRSHUDWLRQRQ*HUPDQ UDLOZD\V








x ,Q WXQQHOV )LJ  PRQROLWKLF UHLQIRUFHG FRQFUHWH VODE RI YDULDEOH WKLFNQHVV DFFRUGLQJ WR WKH UDLO FDQW ±





x 2Q HDUWKZRUN )LJ PRQROLWKLF UHLQIRUFHG FRQFUHWH VODE RI FRQVWDQW WKLFNQHVV PP± FRQFUHWH FODVV&
ZLWKWZLQEORFNFRQFUHWHVOHHSHUVDOVRFDOOHG7&/SODFHGRQDPRQROLWKLFVODERISODLQFRQFUHWHFODVV&
RIWKHFRQVWDQWWKLFNQHVVPPDOVRFDOOHG+%/7KHUDLOVXSHUHOHYDWLRQLQFXUYHVLVIRUPHGE\VORSLQJ
VXEVWUXFWXUH ,Q WKHSODFHEHWZHHQ WKHQRUWKHUQSRUWDORI WKH WXQQHODQG WKHEULGJHRYHU WKHFUHHN%RãiþND WKH
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FDSWXULQJORQJLWXGLQDO IRUFHV,W LVGLODWHGIURPWKHEULGJHVWUXFWXUHLQDOO WKHVHFWLRQKHLJKWE\WKHPP±WKLFN
VODERIWKHKLJKGHQVLW\IRDP6W\URGXU$OOWKHDUHDRIWKHFORVLQJEORFNLVSODFHGRQWKHUDLOVXEVWUXFWXUH
7KHFULWLFDOSDUWRIWKHEDOODVWOHVVWUDFNVWUXFWXUHLVLWVFORVLQJDQGWUDQVLWLRQWRWKHFODVVLFUDLOVXSHUVWUXFWXUHZLWK
DUDLOEHG)LJ)URPWKHSRLQWRIYLHZRI LWVG\QDPLFHIIHFWV WKLV LV WKHSODFHZLWK WKHFKDQJHRI VWLIIQHVVDQG
WKHUHIRUH DVSHFLDO DWWHQWLRQ ZDV SDLG WR LW $QHZ W\SH RI WUDQVLWLRQ DUHD ZDV DSSOLHG KHUH ,W XVHV VWDQGDUG
VXSHUVWUXFWXUH FRPSRQHQWV ZLWKRXW WKH QHHG RI VXSHUVWUXFWXUH VWDELOL]LQJ LQ WKH WUDQVLWLRQ DUHD E\ ERQGLQJ 7KH
VWUXFWXUHFRQVLVWVRIDUHLQIRUFHGFRQFUHWHWXERIFRQFUHWH&PORQJZLWKDORQJLWXGLQDOJUDGLHQW(DFKRI
WKHUDLOVKDVLWVRZQUHLQIRUFHGFRQFUHWHWXE7KHDGMDFHQWWXEVDUHORQJLWXGLQDOO\GLODWHGE\WKHVODEVRIKLJKGHQVLW\







D      E
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
)LJ7UDQVLWLRQDUHDIURPWKHWXQQHOWRWKHVWDUWRIWKHEDOODVWOHVVWUDFN±VRXWKHUQSRUWDO
7KHERWWRPDQGZDOOVRI WKH WXEDUHÄSDGGHG³E\ WKHHODVWLFPDW WKDW LVVXSSRVHG WRVLPXODWH WKHGHIRUPDWLRQ




,QDOO WKHPRGHUQL]HGVHFWLRQ LQ WKHEDOODVWOHVV WUDFN V\VWHPWKHXVHGUDLOVDUH WKH VDPHDVZLWK WKHFODVVLF UDLO
VXSHUVWUXFWXUHVSHFLILFDOO\RIWKHVKDSH(ZHOGHGLQWRFRQWDFWOHVVUDLO7KHIDVWHQLQJRQWKHEDOODVWOHVVWUDFNLV
SURYLGHGE\WKH9RVVORK8V\VWHP,WLVDQHODVWLFIDVWHQLQJV\VWHPIRUVODEWUDFNVVLPLODUWRWKHIDVWHQLQJRID
VWDQGDUG UDLO VOHHSHU 7KH GLYLVLRQ RI WZLQEORFN VOHHSHUV LV RI DVWDQGDUG W\SH WRR 7KH\ DUH VHW LQ DFRQFUHWH
PRQROLWKLFVODEDQGWKHYDOXHLVPP7KLVYDOXHLVDGMXVWHGUHGXFHGLIQHFHVVDU\RQO\RQEULGJHVDQGLQSODFHV
ZKHUHWKHSODFHPHQWRIH[SDQVLRQJDSVLQWKHLQWHUVOHHSHUVSDFHLVUHTXLUHG7KHWZLQEORFNVOHHSHUVDUHRI%
80 W\SH SURGXFHG E\ ä369 D V 7KH EDOODVWOHVV WUDFN WUDQVLWLRQ WR WKH FODVVLF VXSHUVWUXFWXUH ZLWK DJUDYHO
UDLOEHGLVIRUPHGE\UHLQIRUFHGFRQFUHWHWXEVPORQJILOOHGZLWKJUDYHOZLWKDYDULDEOHWKLFNQHVVRIDJUDYHOEHG
XQGHU WKHERWWRPHGJHRI WKHVOHHSHU%3PPWRPPÄSDGGHG³ E\ WKHXQGHUJUDYHOHODVWLFPDW7KH
VSDFHEHWZHHQWKHUDLOVLQWKHWXQQHODQGRQEULGJHVLIIRUPHGE\ILOOLQJFRQFUHWHRQHDUWKZRUNWKLVVSDFHLVILOOHGE\

























ZLOO EH VSHFLDOO\PRQLWRUHG7KHPRQLWRULQJRI WKH VR FDOOHG H[SHULPHQWDO VHFWLRQE\ WKH'HSDUWPHQW RI5DLOZD\
(QJLQHHULQJDQG7UDFN0DQDJHPHQWRI WKH8QLYHUVLW\RIäLOLQDZDVSUHFHGHGE\DGHWDLOHGGLDJQRVWLFVRI WKHUDLO
VXEVWUXFWXUHDIWHUFRQVXOWDWLRQZLWKWKHVLWHPDQDJHPHQW7KLVGLDJQRVWLFVLQFOXGHGFRQGXFWLQJVWDWLFDQGG\QDPLF
ORDG WHVWV RQ YDULRXV OD\HUV RI JUDGXDOO\ EXLOW UDLOZD\ HDUWKZRUN VXEVWUXFWXUH DQG LQ WKH FDVH RI VHFWLRQV ZLWK








WKH UHVSHFWLYH \HDU 7KH PRQLWRULQJ LV FRQGXFWHG E\ WKH 'HSDUWPHQW RI 5DLOZD\ (QJLQHHULQJ DQG 7UDFN
0DQDJHPHQWV RI WKH8QLYHUVLW\RIäLOLQD LQ FRRSHUDWLRQZLWK WKH'HSDUWPHQW RI*HRGHV\RI WKH)DFXOW\RI&LYLO
(QJLQHHULQJRIWKH8QLYHUVLW\RIäLOLQDWKHUDLOZD\LQIUDVWUXFWXUHPDQDJHU±7KH5DLOZD\VRIWKH6ORYDNUHSXEOLF
FRPSDQ\ DQG LWV5HVHDUFK DQG'HYHORSPHQW ,QVWLWXWHRI5DLOZD\V7KHPRQLWRULQJRQ ERWK VLGHVRI WKH7XUHFNê









:LWKLQ WKH FRQWUROOLQJ GLDJQRVWLFV WKDW LV UHDOL]HG LQ VSRWV WUDFN JDXJH DQG FDQWPHDVXULQJ GHYLFH52%(/
WKHVHSDUDPHWHUVDUHEHLQJGHWHUPLQHGWUDFNJDXJHGHYLDWLRQVPPUDLOFDQWPP
7KH HYDOXDWLRQ RI WKH GLDJQRVWLF UHVXOWV LV UHDOL]HG LQ DFFRUGDQFHZLWK WKH YDOXHV RI SHUPLVVLEOH GHYLDWLRQV RU




UHDOL]HGE\ VWDQGDUGJHRGHWLFPHWKRGV WHUUHVWULDOPHDVXUHPHQW DQGSUHFLVH OHYHOOLQJ FRPELQHGZLWK' VFDQQHU
HPSOR\PHQW
D      E







DQGPDWHULDO OLPLWV RI WKH SURYHQ UDLOEHG 7KH PDLQWHQDQFH FRVWV DUH EHFRPLQJ KLJKHU IRU DOO WKH WUDQVSRUW
LQIUDVWUXFWXUHPDQDJHUVWKDWSURYLGHRUZDQWWRSURYLGHKLJKHUFRPIRUWDQGVDIHW\WRWKHSDVVHQJHUV7KHEDOODVWOHVV
WUDFN LV DVWDWHRIWKHDUW VWUXFWXUH WKDWZDV UHDOL]HG IRU WKH ILUVW WLPH LQ WKH ä65 FRQGLWLRQV LQ UHODWLRQZLWK WKH
7XUHFNêYUFKWXQQHOFRQVWUXFWLRQLQWKHPRGHUQL]HGOLQHVHFWLRQ1RYp0HVWRQDG9iKRP±=ODWRYFH7KHEDOODVWOHVV
WUDFN UHTXLUHV KLJK LQYHVWPHQW FRVWV IRU LWV HVWDEOLVKPHQW EXW DIWHU LWV FRQVWUXFWLRQ DQG ZKLOH REVHUYLQJ DOO WKH
WHFKQRORJLFDO DQGPDWHULDO FRQGLWLRQV IRU LWV HVWDEOLVKPHQW DPDLQWHQDQFHIUHH VWUXFWXUH FDQ EH H[SHFWHG ,Q WKLV
ZD\WKHFRVWVIRUPDLQWHQDQFHDQGUHSDLUVFDQEHVDYHGFRPSDUHGWRWKHFODVVLFVXSHUVWUXFWXUH
:LWK UHJDUG WR HOLPLQDWLQJ WKH HIIHFWV RI RSHUDWLRQ WKDW UHGXFH WKH TXDOLW\ RI WKH VWUXFWXUH LW  LV QHFHVVDU\ WR
FRQWLQXRXVO\PRQLWRU WKH EDOODVWOHVV WUDFN VWUXFWXUH DQG LWV DGMRLQLQJ VHFWLRQV ± ZLWKPRQLWRULQJ RI DEVROXWH DQG
UHODWLYH JHRPHWULF UDLO SDUDPHWHUV DV DSULRULW\ 7KH PRQLWRULQJ RI WKH GHYHORSPHQW RI WKH PHDVXUHG SDUDPHWHUV
GXULQJ RSHUDWLRQ HQDEOHV WKH UDLOZD\ LQIUDVWUXFWXUH PDQDJHU WR JDLQ LQIRUPDWLRQ DERXW WKH TXDOLW\ RI WKLV
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